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Virtual & Cloud networks
High Throughput Satellite (HTS)
Flexible Software Defined Satellites (SDS)

Multi-Orbit constellations
Regenerative Satellites
Multi-vendor open standard solution
Standard Terminals

Larger Eco-System

Integrated TN and NTN networks

3GPP 5G NTN Standardization will foster those changes
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THE PATH TOWARDS UNIFICATION

Non-Terrestrial
Networks

Terrestrial
Networks

Interworking
Before 5G

Independent
optimization

Integration
5G and 5G-Advanced

TN optimization
Minimum impact to
support NTN

Unification
6G

Joint TN-NTN
optimization
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3GPP NTN STANDARDIZATION

Foundational research  Vision forming  Service requirements Study Item (proposals) Work ltem Trials 1oDTs @

3GPP 6G )]
Workshop -
Next technology leap for new
capabilities and efficiencies
=
56 Rel-20 ]
" Rel-19 » "
Continued 5G evolution in the 6G era
3 5G Advanced
27 wave of 5G innovations
=
56 Rel-17 )
Rel-16 )
5G
Bell> A unified platform for innovations
WRC-19 WRC-23 WRC-27 WRC-31

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030+

Rel-17 Rel-18 Rel-19 (tbd)
* NR-NTN (5G), IoT-NTN (4G) « Transparent Satellite architecture + Regenerative Satellite architecture
« Transparent Satellite architecture * New NTN bands in FR2 (Ka) - Coverage Enhancements
* New NTN bands in FR1 (L, S) * NR-NTN further enhancements + Enhanced GNSS operation
+ Time & Frequency Synchronization (mobility, performance, location) * Multi-orbit connectivity

* Enhancement for HARQ & RACH TN-NTN Mobility & Service Continuity - Ku band
* Mobility Support * NTN-TN Spectrum Coexistence
« Satellite Ephemeris information
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Transparent
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5G User
Terminal NTN
Gateway

+ Existing Satellites transparently repeats NR-Uu signal
* NTN Gateway transparently repeats NR-Uu signal

* gNB in ground-segment

+ 5GC and Edge Computing in ground-segment/Cloud

v" Simpler solution architecture

v" Lower cost and power

o Limited latency and bandwidth

o No functional flexibility (regular ‘bent-pipe’)
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* New Satellites with full-gNB OBP terminates NR-Uu (*+UPF)
+  Split option: gNB-DU OBP and gNB-CU on ground-segment
* Inter Satellite Links (ISL) are used for backhaul

+ 5GC and Edge Computing in ground-segment/Cloud

o Complex solution architecture
o Higher cost and power

v Lower latency, higher bandwidth

v Higher functional flexibility (UT-to-UT, Edge Compute, ISL Backhaul)



Satellite system Satellite system Operationa .
(deployed) TeChnOIOgy Operatlonal (deployed) TeChnOIogy serviees

Space X (Starlink) 12000+ (3580) Ku-band Proprietary Yes Broadband MMO

Space X 2016 LED (0} spactrum/ ngg‘;;” 3024 Mesz"g‘“dgt;:pg‘“"'
DGHz MSS roadbar
OneWeb 648 (542) Ku-band Proprietary TBD Broadband
_ Pre Rel-17 Messaging, speach,
Kuiper 3236 (0) Ka band Proprietary Estimated 2024 Broadband EEELEEE = oflere MNO spectrum 2GPP 2024 broadband
Galaxy Space 1000 (7) Q/V spetrum Proprietary TBD Broadband Lynk 5000 LED (3) MNO spectrum Pre Ral-17 202023 Messaging, LDR (low-
3GPP data rata)
Boeing 147 NGSO (1) V band Proprietary TBD TBD
Sataliot 250 LED (1) 2.0GHz M55 Rﬁ:l;digzh?.r?ﬂdr TBD NE-laT
Inmarsat 14 GEO (14) TBD Proprietary TBD Broadband to loT
Indium G LED L-band Proprietary Yas LDOR/Messaging
Telesat 188(2) C, Ku, Ka bands Proprietary TED Broadband
Crbcomm 31 LED 137-150 MHz Proprietary Yas Aszats tracking
Echostar 10 GEO (10) Ku, Ka, S bands Proprietary Yes Broadband
) GlobalStar 24 LED L/ 5-band Proprietary Yas Aszats tracking
HughesNet 3 GED (2) Ka band Proprietary Yes Broadband
- Rel-17 NE-laT
Viasat 4 GEO (4) Ka band Proprietary Yes Broadband Ligado 1 GEQ L-band ENBNTNf TBD ME-loT
. . : (Source: 5G
Americas
Trials, PoCs and RFPs for 5G NTN solutions have started already! )
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eSS o Globalstar Tips More Satellite

Connectivity Features for Apple iPhones
Amazon’s broadband satellite venture

Kuiper teams up with Verizon to expand Opt
5G coverage PIUS partners
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2022 2023 2024 2025 2026 2027 2028 2029

v v v v v v v
We Are Heret A
Enhanced
A Broadband
Broadband VSATS/ESIMs with

R19 NTN capabilities
Using new Satellites

VSATS/ESIMs Wi_t_h_

Narrowband R18 NTN capabilities with Regenerative
N Using existing OBP

Un-modified Transparent Satellites

i smartphones (pre-
BVESS2XIN P 317 O spécrm)
Backhaul

Smartphones & 10T

4

Proprietary Overlay on existing (I:D:p\)/zi:xct)?l?ti\éwsth RIZNTN
imi i satellite solutions
Optl mization optimized for 4G/5G Using existing
Cellular Backhaul Transparent Satellites

High Bandwidth
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6G NETWORK - Y2030+

®

3D Network — Space, Air, Ground-Sea

Unified Design

Multi-Layer Communication

Ubiquitous Coverage

Al-powered Radio, Edge, Core

6G Innovative Applications
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Space networks

Air networks

Ground-sea
networks



THANK YOU

Gilat Satellite Networks | info@gilat.com | www.gilat.com
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